Introduction
Episodes of civil unrest have been remarkably present in many tracks of societies' formation throughout history, on a spectrum that ranges from small and peaceful demonstrations to political clashes that ultimately led to grievous outcomes. In such spectrum, the act of protesting as a channel of political participation is one that has been receiving growing attention from media and academic literature in recent years. Not without reason, the past decade has showcased various acts of protesting around the world, as well as a perceptible rise in the number of such events each year -an increasing trend as documented by Ortiz et al. (2013) in the time period between 2006 and 2013.
At the same pace, this last decade (and the one before) have also witnessed a huge change in another important aspect of social interactions: the communication revolution. The introduction of dial-up Internet, its upgrade to broadband and Wi-Fi connections, the inception of mobile and smartphone usage, the increasing accessibility to personal computers and the popularization of social networks, have all drastically changed the way human beings produce, acquire and share information with one another. Not only that, it may have set the path on how our society will jointly evolve from now on, 1 which is not at all a strong statement, if we consider how Information and Communication Technologies (ICT, hereafter) have contributed, for instance, to the process of global homogenization of the western culture (Beynon, J. and Dunkerley, D., 2000) and to new breaths towards democratization in countries from the Arab world (Hussain, M. and Howard, P., 2012). In terms of figures, it is estimated that Internet usage and mobile phone subscriptions have increased worldwide at a rate between 2.78% and 7.4% per year, respectively, in the course of this last decade. 2 The combination of these two facts led many researchers in social and technological sciences to wonder about the role that the Internet and social media may have played in the course of recent popular movements. Many argue that the advent of the Internet was the key factor that allowed such movements to develop in a more spontaneous and anarchic sense. However, actual evidence on the relation between the Internet and protests is scarcely available beyond anecdotal facts, hindering any causal claim between the two. The main objective of this study, therefore, is to provide empirical evidence of how the development of ICTs have positively influenced the incidence of events of civil unrest, by studying the influence that broadband Internet had on the so-called "Occupy movement" in the United States.
Inspired by recent waves of social unrest, like the Arab Spring and the Spanish "Indignados", and sparked by an embryonic version called Occupy Wall Street (the first "Occupy" demonstration, initiated on September 2011 in Zuccotti Park, New York City), the Occupy movement refers to the series of protests that spread throughout the U.S. territory in late 2011, eventually becoming one of the most relevant episodes of mass protesting in recent years. Its core purpose was to raise awareness about the control that financial systems and big corporations exert in society in a way to disproportionately benefit a minority share of the population, and how this may undermine the proper functioning of a democratic society. Evidence of demonstrations held as part of the movement can be traced to hundreds of U.S. cities, but the movement also had international presence with demonstrations being held in many places outside the U.S. Its main motto, "we are the 99%" -a reference to the income and wealth distribution inequality between the wealthiest 1% and the rest of the population -was widely disseminate by the worldwide media.
The choice of the Occupy movement as a case study for the upcoming analysis is justified by a number of particular features to this event that may ease the isolation of the raw relationship between broadband availability and protesting. First, it is well known that the U.S. is one of the most solid democratic communities today. The First Amendment to the United States Constitution specifically allows its citizens to engage in peaceful demonstrations and guarantees their freedom of assembly as part of a measure to facilitate the redress of their grievances. In fact, many of the actions taken by protesters during the movement were in the form of peaceful sign-holding marches, rallies and pickets. Real acts of trespassing were more notably observed in the bigger cities, where protesters "occupied" public squares by organizing sit-ins and/or camping communities, and only in a few of these places -considering that such demonstrations were observed in more than 800 cities -protesters encountered severe repression from the police in the early phase of their installments.
Such an environment could have signaled a low opportunity cost to engage in protests, enough to diminish the psychological threshold preventing individuals who felt aggrieved from going to the streets.
Second, despite the striking proportions achieved by the movement, outdoor demonstrations did COMMUNICATION NETWORKS AND PROTESTS 3 not last long: the bulk of the collected data of Occupy-related protests is mainly concentrated to the months of October and November 2011, with very few episodes registered outside this time frame. This fact turns out to be of great convenience to our analysis since, by having observations restrained to a window of only two months, possible strong sources of bias such as changes in climate, in macroeconomic conditions and in other possible unobservable variables are unlikely to be of great impact to our estimates. Yet we may treat the data as cross-sectional without adding any substantial prejudice.
A third feature concerns the observed motives of the Occupy protests. Despite the declared general request to separate politics from financial corporations, as disseminated by most of the mainstream media that covered the protests, there was not, indeed, a unifying demand among its participants that could characterize the movement as a whole. Castells (2012) gives further evidence in favor of this statement: "The movement demanded everything and nothing at the same time. In fact, given the widespread character of the movement, each occupation had its local and regional specificity: everybody brought in her own grievances and defined her own targets." The author later points that the list of most frequently mentioned demands debated in various of the Occupy-related events and campsites was of extraordinary diversity, ranging from positions against economic austerity, government corruption and other financial and political subjects to concerns about health care, student loans, global warming, sexism, and animal rights. This supports the idea that mass movements of social unrest, in their most contemporary forms, could be a phenomena arising from the increased possibility of information acquisition and collective action through the Internet network, which would possibly be playing a significant causal role by bringing together unsatisfied citizens from a much diverse pool of complaints.
To identify the sought causal relationship between broadband and the Occupy protests, we therefore address the problem of endogeneity within the determinants of protests with an instrumental variable approach, using topographic elevation as an exogenous determinant to the provision of the Internet. The use of physical geographic elements, such as weather and topography, as a means for identification frameworks is common in many empirical studies because of the generally random and predetermined nature they possess, as we see for example in Miguel et al. (2004) , Hidalgo et al. (2010) and Yanagizawa-Drott (2010). In addition, Jaber (2013) has introduced the use of terrain elevation specifically as an instrument to broadband Internet in the U.S., since it captures some of COMMUNICATION NETWORKS AND PROTESTS 4 the costs of building and maintaining cable infrastructure -the most used technology for signal distribution in the U.S. We argue, based on evidence from this research, that low-lying areas are more prone to floods and exhibit higher summer temperatures, and that such climate conditions played some role in today's deployment of broadband infrastructure.
We also perform robustness tests and discussions to validate the hypothesis of the exclusion restriction, which requires the measure of land elevation to influence the incidence of protests only through its effect on Internet infrastructure. Furthermore, we use a recent estimator developed by Lewbel (2012) that exploits heteroskedasticity for identification and does not rely on any exclusion restrictions. Estimates obtained from both methods were very similar, thus providing us with robust evidence that the studied effect of broadband Internet on the occurence of protests is strong and positive.
There are a few other contemporaneous studies that investigate the causal effect of broadband In- To shed some light on the mechanisms behind the studied effect, we pave the way to our empirical analysis with a theoretical section in which we propose small adjustments to the theory of determinants to political unrest developed by Passarelli and Tabellini (2015) , incorporating a role to broadband availability into the model. The theory is motivated by the following argument: By COMMUNICATION NETWORKS AND PROTESTS 5 having fair accessibility to broadband services through technologies such as ADSL (Asymmetric Digital Subscriber Line), cable and Wi-Fi, people are able to fully utilize several devices that are today the principal means of digital intercommunication, such as computers, tablets and smartphones.
Those technologies have become better alternatives in terms of cost and communication dynamics for short and long distance data exchange between two -or a group of -people, in comparison to, for example, direct phone calls or Short Message Services (SMS). Besides its wide use for entertainment and personal subjects, the possibility of such broad intercommunication, powered up by different platforms within the Internet service such as forums, communities, blogs, social networks and on-line News, allows for an accessible and unprecedented networked environment for information sharing, factual transparency and free expression.
We define a protest as a political resource for an individual (or a group of individuals) to publicly express a discontent provoked by situations, policies or events for which an entity that holds some form of power in society -be it economic, political, military, ideological or cultural -is assumed to bear responsibility. The engagement in a protest is for every agent a decision based in the threshold between costs and benefits he perceives from the act of protesting. This relation is strongly based in variables such as: how the individual is affected by this discontent, how large is the group set to protest together with him and what kind of repression might he face in doing so. In this context, the use of such a network for communication, made possible by broadband infrastructure, would improve an agent's perception on how these entities have a part on their aggrievement and also serves as a tool for collective coordination between members of a group. In a similar reasoning, Castells (2012) says that communities, including Internet-based ones, improve a psychological sense of togetherness, and togetherness is a fundamental force to overcome fear: the fear of confronting violence and repression with the act of protesting.
After this introduction, the remainder of this paper is organized as follows. Section 2 develops the theory behind the investigated effect. Section 3 presents the data. Section 4 contains the empirical framework, in which we present our identification strategy. Section 5 presents the results, alongside some robustness checks. And section 6 presents our concluding remarks.
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Theoretical Foundation
In this section we explicitly model the mechanism discussed previously, through which broadband availability can positively influence individual participation on social movements given a propitious environment for protesting as a mean for political participation. We present such mechanism as an addendum to the theory of how political unrest is motivated by public policy, presented by Passarelli and Tabellini (2015), which we make a simplified exposition here. For didactic purposes, the role of the entity towards which social movements target their actions, referred to as a more broadly defined concept in the previous section, will be assigned to a single institution on societies' organization, We argue that broadband infra-structure influences social unrest through its improvement on communication, primarily between agents of a same group. We define two main effects that arise from Internet usage upon each different group:
• An information effect, from the reduction of possible asymmetry of information between government and individuals; and The decision whether to engage or not in social movements is based on a simple relation of costs and benefits that the act of protesting may represent to an individual j of group i. The benefits COMMUNICATION NETWORKS AND PROTESTS 7 are assumed to be purely emotional: a psychological reward for joining other group members in a public display of discontent towards government's policy. It is measured by an expression that contains: a term denoting the aggrievement caused by such policy to members of group i, a i , times a term related to the size of group i, φ i , weighted by the proportion of other group members also participating in the demonstration, p i . The costs are modeled as the sum of two components: µ+ ij , in which µ is a positive parameter, common to all groups, that represents the amount of repression power in service of the government and ij is a random variable that captures different perceptions of costs and benefits for different agents. It has distribution F i (·) and it is proposed to be of common knowledge, continuous, with density f i (·), and with support on both sides of 0. Joining the previous assumptions together, individual j of group i is assumed to join the protests if:
(1)
The fraction of individuals in group i who participate is thus given by:
In the case where ij ≤ −µ, which occurs with probability F i (−µ), individual j in group i draws positive utility from engaging in a protest, even if nobody participates (i.e. p i = 0).
At this point we can identify two ways in which participation in protests could increase: either by changing the shape of F i (·) or the boundary relation set by p i φ i a i − µ. As argued before,
is known and defined for a group i and µ is an external parameter, taken as given. To set our investigation forth, we develop specifically the terms regarding the effects of agrievement a i and of group size φ i .
The group's indirect utility as an outcome of government policies is represented by the function
where q is the present policy and θ is a state variable. Letq i = Q i (θ, γ i ) be the policy that is deemed fair by group i in state θ given the availability of broadband Internet, γ i (henceforth the entitled policy). Also, γ i = Γ i (γ), where γ is the general availability of broadband in the economy,
8 Implied in this assumption is the sense that entitled policy is given both by state θ and, no less important, by the group's perception of that state, formed, among other ways, from information acquired through usage of Internet. Based on this reasoning, the mechanism through which the magnitude of γ exerts the aforementioned information effect is made evident.
Entitled policy implies an entitled utility,V i (θ, γ) = V i (q i , θ) which represents an expected level of welfare that is deemed fair by members of group i. Individuals feel aggrieved if and only if they perceive their actual utility to be belowV i (θ, γ), so, we assume that the measure of aggrievement denoted as a i is given as a well-defined outcome from a comparison between both levels of utility, that is:
where w i > 0 and
∂γ > 0, following the previous argument with respect toq i .
As previously stated, the variable φ i is defined as a function of group i's size, λ i , subject to a coefficient ψ i > 0. This coefficient has the property to attenuate the strength that the size of the group transmit in favor of a protest. Olson (1965) explains that groups tend to loose efficiency on achieving its common goals the larger they get due to problems like free riding and loss of individual representativity. The Internet may play a powerful role in negatively influencing this attenuation by serving as a tool for individual participation, collective coordination and activity monitoring among members. The larger the availability of the Internet, γ i , to members of group i, or, analogously, to the economy as a whole, γ, the smaller will be the interference of an attenuation ψ i to the potential power of a group's size to protests, that is, ψ i = Ψ(γ) and
The variable γ, in this context, improves incidence of protests through its coordination effect:
The functional form of φ i , as suggested above, is depicted in Figure 1 for a clearer exposition.
Another important driver effect on protests derived from Internet availability, though in its nature more subjective than the other two modeled so far, concerns the observed heterogeneity between members of a same group. This effect, which we will name psychological effect, would be eminent through changes in the shape f i (·) since, as in the original development by Granovetter (1978) , this is the function that describes a single agent's threshold to join a protest, based on the costs and benefits he observes. We abstain from explicitly modelling the effect of γ i on f i (·), since doing so would involve arbitrage thinking about a single individual's mind apart from its behavior as part of a group. Nevertheless, intuition suggests that we could expect less heterogeneity within a group and an enlargement of f i (·), with more people becoming more inclined to engage in social movements due to better recognition of the impacts of policy and of actions taken from its peers towards possible aggrievements from policy.
To assure the possibility of a unique equilibrium, Passarelli and Tabellini (2015) establish the following lemma, for which proof will be omitted to preserve the simplicity of this exposition.
Lemma 1 Suppose there is a number of individuals willing to protest even if they expect to do it alone, such that F i (−µ) > 0, and there is also a number of individuals that will not join the protests even if the group is expected to participate, such that F i (φ i a i − µ) < 1. Then an equilibrium participation rate, 0 < p * i < 1, exists. Furthermore, if there is enough heterogeneity within the group such that φ i a i · f i (p * i φ i a i − µ) < 1 around the equilibrium participation rate p * i , then this equilibrium will be unique.
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Figure 2 exhibits a graphical portrayal of the conditions described above. From this Lemma, it is possible to express the equilibrium participation rate p * i as a function of group aggrievement a i and, indirectly, of Internet availability γ:
Differentiating equation (2) with respect to a i yields:
With (7) we reach to some interesting conclusions. Participation in protests will be more sensitive to aggrievement the larger the realizations of p * i ,ψ i , f i (·) and a i . That is, the more people are already involved in protests, the greater the perception of aggrievement by the agents and the greater the natural propensity of participation of each agent, the higher will be the effect of aggrievement on the occurrence of protesting events.
Reviewing what we argued in this section, Internet availability, γ, plays its role on these variables through: an information effect, making agrievement a i more sensible to policy q; a coordination effect, making the effect of size φ i less susceptible to attenuation ψ i ; and, as shown but not developed, a psychological effect, possibly by reshaping individuals' participation probability den-COMMUNICATION NETWORKS AND PROTESTS 11 sity function, f i (·). Overall, we then expect that the effect of Internet will positively influence the occurrence of protests and the participation of civilians in such.
Data
To assess the availability of broadband Internet over the US territory, we rely on data from the Our main measure of broadband availability, ISP i , is the number of ISPs operating in a county i. 4 One limitation, however, is that the FCC parameterize this count denoting a unity, "1", to the range of 1 to 3 ISPs. As an approximation, we rescale this number to "2" -the middle of the range between 1 and 3, introducing some degree of measurement error as consequence. Table 1. 3 Subsequent results presented in this paper remain unchanged when using the FCC Form 477 from June 30th, since there is very little variation between the data recorded in both spreadsheets. 4 The wider range of the count of the number of ISPs in the original dataset, in comparison to the one of residential fixed connections, was a main motivation for such choice. The FCC records broadband penetration by allocating each county into one of six categories based on percentage of households with fixed connections, which are: zero, up to 20%, 20% to 40%, 40% to 60%, 60% to 80%, and greater than 80%. On the other hand, the count for number of ISPs operating in a given county, in our sample, ranges from 1 to 55 (or 2 to 110, after rescaling). This approach was also considered in Kolko (2011) , Miner (2012) and Jaber (2013). Note: Observations are at the county-level. The dependent variable is the percentage of the population with broadband access under two alternative definitions. The FCC divides counties into six groups on the basis of broadband penetration: 1) Zero broadband penetration, 2) 0 < broadband ≤ 20%, 3) 20 < broadband ≤ 40%, 4) 40% < broadband ≤ 60%, 5) 60% < broadband ≤ 80%, and 6) broadband > 80%.
For each category, we impute the middle of the range (e.g. 10% penetration for counties in the second category). * * * indicates significance at the 1 percent level.
In the first three regressions, we stick with the standard definition of broadband Internet both to significant (p-value < 0.000), which suggests that broadband availability can be a good proxy for broadband penetration.
Data on the locations of protesting activities during the Occupy movement was compiled from a wide array of sources, namely: three collectively assembled datasets available on the News websites
The Guardian, The New York Times and on Wikipedia; an interactive list from the website Occupy Directory -the most extensive list of Occupy protest locations available; event and community directories from social networks such as Twitter and Facebook; and a bulk of online news coverage.
Our database accounts the incidence of protest events in 661 of the 3143 counties of the U.S., and one event in the territory of Puerto Rico.
A common limitation of conducting analysis on social events concerns the possible lack of comprehensibility of available data, which in most cases can be scarce and volatile. To our effort of mapping and detailing the whole wave of protests linked to the Ocuppy movement, the quality of data collection depended greatly on how well these protests were covered by local News, and how much publicity they attained through actions of its participants. 6 We conclude that our database traces, with confidence, the locations where each event took place, although the duration and number of participants in many of these events could not be estimated with enough reliability.
Our approach was so to construct two binary variables to signalize that we have, or not, enough evidence of protest activities in county i. We consider a different mechanism in each one to accept such evidences from the data, in order to account for a possible over-counting of protest events:
with P rotest W i , evidence comes from cross referencing data from the aforementioned collaborative lists and the Occupy directory list, and with P rotest S i we take a more conservative approach by validating each single reference in P rotest W i with further references like News coverages, strong social media activity, testimonials, photos and videos (superscripts W and S denote the strength of the evidences inherent to each variable: weak or strong). Both variables will be used in the subsequent analysis, and their outcomes can be seen graphically in Figure 3 . 6 A widely utilized database for domestic conflicts events is the Cross-National Time Series Data Arquive, a service launched by Professor Arthur S. Banks from the State University of New York in 1968, yearly updated since then. While adequate for many cross-country studies, finer-level data for a single set of events within a country such as the Ocuppy movement is not comprehensively available. In a similar effort, the SPEED project from the University of Illinois at Urbana-Champaign attempted to record and geo-reference every civil unrest event in the world after World War II, but updates to the data are currently discontinued. correspond to the counties where P rotest W i = 1, but only black dots correspond to the counties where P rotest
All dots (black and grey) in the figure correspond to the centroids for the counties where
For our second outcome definition, P rotest S i , we define P rotest S i = 1 for counties with black dots only and zero otherwise. In other words, the black dots correspond to the counties for which we have stronger evidence that public demonstrations have been carried out as part of the Occupy movement.
As part of our upcoming identification strategy, we construct the instrumental variable Elevation i : a measure of mean land elevation, in meters, of county i, using the software ArcGIS. The raster map we utilized was a 30 arc-second DEM of North America of the GTOPO30 package, this last one created from a collaborative work led by the U.S. Geological Survey's Center for Earth Resources
Observation and Science (USGS/EROS). 7 Finally, to construct our matrix of control covariates X i , we use 2011's 5-year estimate data from the American Community Survey, which are the best estimates available for demographic characteristics between decennial censuses. When any needed information is missing from these estimates, we turn to the Census data of 2010. 
Empirical Framework
To identify the effect of broadband availability on civil unrest, we rely on the facts that broadband availability varies across different places and that the wave of Occupy-related activities in 2011 was expressive in some places but absent in others. Let us now explore this argument a little further. (Frenzel, 2013) . Other employed but less diffused technologies include fiber-optic cable, satellite, and wireless system.
Broadband provision, as any other market-driven service, varies mainly due to its associated costs and benefits across places. Kolko (2011) firstly notices that provision is mainly determined by demand due to required fixed costs that companies must face in extending service to an area: "Much of the cost to install or upgrade telecommunications infrastructure is required up front, regardless of the number of eventual subscribers served by that infrastructure. Thus, in order to spread the fixed costs across more subscribers, providers are more likely to serve areas with high demand for Given the previous discussion, our identification strategy is based on two approaches. First, we attempt to "clean the path" between broadband availability and protests by including a set of control covariates in our main specifications. To account for demographic differences, we add controls for population density, urbanization, median age, wealth and income, education, ethnicity and inequality. We also add controls for road density to capture differences in mobility and transportation infrastructure and a set of state dummies to control for state-specific idiosyncrasy common to all of its counties.
Second, we use average elevation of the local terrain as an instrument for broadband availability.
Thus, we are able to tackle important endogeneity issues such as omitted variable, reverse causality and measurement error. To serve as a good instrument, elevation should affect protests only through broadband availability. As broadband infrastructure in the US is cable-based in its majority, we argue that climate differences cause higher elevation areas to be less costly for broadband infrastructure deployment when compared to low elevation areas, characterizing a source for exogenous variation. High-lying areas are less prone to floods, dispensing the necessity of raising barriers to protect broadband facilities, and exhibit lower summer temperatures, which reflects in lower costs of cable maintenance and less need of heat-resistant cable material. 11 10 "Civic Engagement in the Digital Age", available at http://www.pewinternet.org/files/old-media/ /Files/Reports/2013/PIP_CivicEngagementintheDigitalAge.pdf 11 This argument was originally developed in Jaber (2013). In his unpublished paper entitled "Broadband Internet and Political Behavior: Evidence from the United States", the author draws evidence from a series of urbanistic studies to argue that the link between broadband and elevation should be positive, plausibly due to climate effects. He points out that there is "a strong negative relationship between land elevation and summer temperatures (Willmott and Matsuura, 1995)" and that "low-lying areas are subject to greater flooding of telecommunications infrastructure through storm
The exclusion restriction holds if terrain elevation has no direct effect on protests independent of its relationship with broadband availability. One plausible concerns is that, as we expect the influence of land elevation on broadband availability to be established mainly through its effect over climate, climate itself may have a direct influence on the incidence of protests, with places of milder temperatures and less precipitation, for example, being more prone to receive outdoor demonstrations such as sit-ins and rallies. To handle this potential source of bias, we also include climate controls in some of our specifications to test the consistency of our main results. These controls are records for average maximum and average minimum air temperatures and average precipitation for the months of October and November 2011. Another possible concern is that we could be underestimating some politically oriented effects driving the occurence of protests, so we use controls for 2008's presiential elections outcomes in some specifications to check over this assumption.
Also as part of the identification strategy, we exclude Alaska, Hawaii and Puerto Rico from our sample, focusing therefore on the contiguous U.S. territory only. Their geographic placements make them outliers, which could confound interpretations of the results in our analysis. 12 Our main empirical specification is constituted by the following set of linear equations, estimated via two-stage least squares (IV-2SLS) 13 :
The variable ISP is denotes the number of Internet Service Providers in county i located in state . Another challenge associated with building cable infra-structure in a flood-prone area is the difficulty of laying underground cable connections, which, in turn, "may affect the cost of building broadband infrastructure, as overhead poles are in general more susceptible to weather damage (Bascom and Antoniello 2011)". 12 OLS results are nevertheless robust to the inclusion of these observations. 13 Non-linear models may seem like the best alternative due to the binary nature of the dependent variable (zero or one).
We follow, however, Angrist and Pischke's (2009) advice that linear probability models usually delivers similar results as non-linear regression models while allowing for an easier implementation and interpretation of causal effects. Using a logit/probit model also requires an assumption on the distribution of error terms, which introduces an additional bias in case the assumed distribution is incorrect.
s; the outcome P rotest is is a binary variable denoting evidence of protest activity in county i;
Elevation is is the instrumental variable for ISP is , denoting average land elevation in county i; the vector X is is the set of control variables and δ s are state fixed effects. α 1 and α 2 are the intercepts in each equation, β 2 is the effect of elevation on ISP i and β 1 is the investigated effect of ISP i on P rotest i . Some variables in the control vector X is , as well as the instrument Elevation is , are log-linearized so as to convert their variations to percentage points.
Results
Preliminary Analysis
How strongly the spread of Occupy-related demonstrations in the US can be accounted as an outcome of broadband availability? We start our investigation by analyzing differences in county characteristics conditioned to protests evidence status, to help us trace preliminary assumptions on the differences between profiles of counties that have or have not been stage to demonstrations. Table   2 presents a partition of our sample between counties where P rotest W i = 1 and P rotest W i = 0, with reported means for the collected set of climatic, political and socio-economic characteristics. A curious fact at minimum, considering that awareness to inequality was the main concern in the Occupy movement's declared agenda, and so insurgences in support to it could likewise be sensible in counties where P rotest W i = 0.
Vote shares for the 2008's presidential election suggest that the Republican Party had stronger representation where P rotest W i = 0, an outcome narrowly reversed to the Democrat Party's side in Note: Summary statistics are for 2011 unless otherwise reported. Statistics for the FCC variables are based on value estimates as described in section 2.1 and in Table 1 Service Provider in the broadband market of a given county is correlated with an increase in the probability of an Occupy-related protest to occur in that county by about 1 p.p. All results remain virtually unchanged when considering P rotest S i as dependent variable (specifications 5 to 8). Note: Probit estimates are reported in terms of marginal effects. County-level controls are consisted of log(road density) and the following county-level demographics: log(density), log(median age), log(median income), gini index, % high school grads, % urban, % male, % white, % black, % Hispanic, %income $150k+, % income below poverty line, %18 to 24 years old population. * * * indicates significance at the 1 percent level. Table 4 displays our OLS estimates of the effect of terrain elevation on the change in broadband availability and in both protest variables. Controls for county-level demographics and dummies for states are kept in the models, a strategy which we will not lay aside from now on. The estimate in column 1 indicates that a positive variation of 1 p.p. in land elevation predicts the presence of .0121 extra ISP operating in a county. This result corroborates our previous hypothesis that the effect of land elevation on broadband is positive. The estimates in column 2 and 3 indicate that the correlation between elevation and the occurrence of a protest is also positive, a phenomenon we believe to be indirectly driven by the effect identified in column 1. Also here, every coefficient is statistically significant at the 1% level.
To check whether our linear specifications in table 4 miss important aspects of the data, we reestimate the effect of variations in mean land elevation on broadband availability and on protest occurrences using nonparametric local polynomial estimators, along the lines of Bruckner and Ciccone (2011). Figure 4 (A) presents estimates of the effect of elevation on the number of ISPs, using Note: County-level controls are consisted of log(road density) and the following county-level demographics: log(density), log(median age), log(median income), gini index, % high school grads, % urban, % male, % white, % black, % Hispanic, %income $150k+, % income below poverty line, %18 to 24 years old population. * * * indicates significance at the 1 percent level.
a Epanechnikov kernel and choosing the bandwidth that minimizes the mean-square error. 14 With a fair level of precision, this relationship is revealed as monotonically increasing along the whole length of observed variations in mean elevation. Figure 4 (B) uses the same approach to obtain estimates of the effect of elevation on protests. This relationship also turns out to be monotonically increasing, although the trend is very imprecisely estimated for large negative variations in mean elevation, since less than 1 percent of observations on mean elevations are to the very left side of the accounted values.
Instrumental Variables Based Identification
Moving on to the IV-2SLS framework, Table 5 provides us the first-stage estimates of our preferred set of specifications, which include state dummies and demographic controls. With no other additional controls (specification 1), the effect of the log-linearized mean elevation on the number of ISPs is shown to be positive and statistically significant at the 1% level, a result we already assessed in specification 1 of table 4. This trend is still preserved with the addition of supplementary controls in specifications 2, 3 and 4: log-linearized mean elevation continues to positively predict the number of ISPs in a given county.
Second stage estimates are also presented in Table 5 . Specifications 1-W to 4-W show the correspondent second-stage estimates to specifications 1 to 4 when considering P rotest W as dependent 14 To choose the bandwidth, we use cross-validation (CV) criteria (see Bowman and Azzalini, 1997) variable, and specifications 1-S to 4-W show the analogous estimates with P rotest S as dependent variable. Focusing in our main outcome of interest, P rotest W , and considering specification 1-W as our benchmark, the effect of broadband on civil unrest is revealed to be considerably big: point estimates indicate that the entrance of one new Internet service provider in the broadband market of a given county would cause an increase in the probability of an Occupy-related protest to occur in that county by about 3.7 p.p. This impact remains high even if we turn to our more conservative outcome P rotest S in specification 1-S, which returns an estimated probability of 2.8 p.p.
Among the factors that could be over-estimating such finding, we highlight the possibility of variations in political engagement and militancy among civilians of different counties. Although the occupy protests were not apparently driven by political interests, we did model protest behavior as a derivative of the relation between civilians and government in Section 2, which is, as discussed, one of the main causes of many other recent demonstrations of civil unrest. Adding a set of political variables as controls in our model (specifications 2-W and 2-S) to proxy for differences in county-level political preferences and behavior, however, does not significantly changes our previous results. As shown in Note: County-level controls are consisted of log(road density) and the following county-level demographics: log(density), log(median age), log(median income), gini index, % high school grads, % urban, % male, % white, % black, % Hispanic, %income $150k+, % income below poverty line, %18 to 24 years old population. Political controls are the following county-level election outcomes: % Democratic, % Republican, % voter turnout. Meteorological controls for the sample period from October to November 2011 are the following: log-linearized county-level values of average daily precipitation, and average maximum and minimum air temperature.
presidential elections.
Another possible weakness in our empirical strategy is conferred to possible undesired side effects of weather and climate, apart from the discussed effects that link land elevation to broadband infrastructure: meteorological variables such as temperature and precipitation could have directly influenced the occurrence of the Occupy protests, thus violating the exclusion restriction. To approach this issue, we first clarify an important distinction in our argument: the effect of climate on broadband infrastructure is defined by variables observed throughout the whole period that comprises deployment and maintenance of broadband infrastructure, whereas the direct effect of climate on protesting incidence should be driven by variables affecting only the smaller period of the Occupy protests, since it is intuitively plausible that climate records from the past should not influence the willingness of citizens to protest in the present. We therefore add a set of meteorological variables from the observed period of October and November 2011 as controls to our model as an attempt to withdraw these possible effects from the error term in the second-stage equation, reinforcing the assumption of its non-correlation with our instrument while still preserving the effects that determine broadband infrastructure. These variables, also shown in Table 2 , are the log-linearized countylevel values of average precipitation, average maximum air temperature and average minimum air temperature from that period.
Results shown in specification 3-W suggest that the effects of temperature and precipitation indeed reduce the magnitude of our previous findings, although they remain high and statistically significant at the 1% level: one extra ISP in a given county accounts for a rise of 2.6 p.p. in the chance of a local protest to happen. In specification 3-S, this estimated effect is of roughly 1.9 p.p.
Finally, we run the model considering the set of meteorological together with political controls in specifications 4-W and 4-S. We again do not observe significant changes in our results.
Heteroskedasticity Based Identification
As an alternative approach to identification via instrumental variables that we provide above, we consider recently developed methods that do not rely on exclusion restrictions, but use heteroskedasticity for identification. More specifically, we implement the two-stage estimator proposed by Lewbel (2012) in which identification can be achieved without any exclusion restrictions when there exist some exogenous variables in the structural equation and errors are heteroskedastic. 15 To briefly present the approach carried out by Lewbel (2012) , consider that we dispose of an exogenous variable Z, which in our case is log(mean elevation). In a triangular system such as the one presented in (10) and (11), where error correlations are due to an unobserved common factor (U ), identification comes from having regressors uncorrelated with the product of heteroskedastic errors (Lewbel, 2012 ).
In our case, one may imagine U as an omitted variable which supposedly affects both the endogenous variable ISP , and our outcome P rotest, where V 1 and V 2 are idiosyncratic errors. Lewbel show that in a system of the form displayed below, one can properly identify the causal effect of ISP on P rotest, denoted by β 1 , using a modified two-stage least squares (2SLS) or generalized method of moments (GMM). All that is required for identification and estimation are the moments shown in equation 12 along with some heteroskedasticity in ε and η, where Z ⊆ X (for a formal presentation, see the Appendix of Lewbel 2012). 16
Using the residuals from the first stage regression (equation 11), instruments for the second stage are constructed as follows:
whereZ is the mean of Z. Following Lewbel (2012) and Emran and Hou (2013), we implement the Breusch-Pagan test for heteroskedasticity and find that the null for homoskedastic errors is clearly rejected in our first stage regressions, presented in columns 1-3 of table 6 (p-values are all 0.000).
Once again we find positive and statistically significant estimates for all specifications considered with this alternative identification scheme. First-stage estimates of the main specification Note: Demographic controls are the following county-level socioeconomic demographics: log(density), log(median age), log(median income), gini index, % high school grads, % urban, % male, % white, % black, % Hispanic, %income $150k+, % income below poverty line, %18 to 24 years old population. Political controls are the following county-level election outcomes: % Democratic, % Republican, % voter turnout. Meteorological controls for the sample period from October to November 2011 are the following: log-linearized county-level values of average daily precipitation, and average maximum and minimum air temperature. 
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This paper also theoretically outlines a mechanism by which the improvement in broadband
Internet availability influences the observed effects on civil unrest, arguing that it helps individuals get better informed about their social and political environment and also that it helps them with the coordination of their actions with one another. Although it is beyond the scope of this paper to separately estimate the parameters of the model or to derive its equilibrium outcomes, further developments on models of collective behavior involving information/communication constraints should continue to be a productive area for future research.
Although the role of ICTs in the formation and dissemination of social and political movements is an interesting inquiry by itself, in this paper we do not address the possible common aggrievements that drives people to protest in a first place. Global news are constantly covering protests that are comparable to the ones of the Occupy movement still today. In Latin America, for instance, there are ongoing protests against government and bad policies happening in Venezuela since 2014 and in Brazil since 2013. The understanding of what exactly is bringing people to the streets is in most situations a very important subject for policy conduction and for the development of a better agreement between the government and its population, so the growing availability of data from such protests should also make this a fruitful area for future research.
